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ABSTRACT

In order to have the high efficiency of aircraft wing and to improve the energy efficiency in field of eco-friendly

transportation, the performance characteristics of the aircraft wing were studied with the change of lift to drag ratio through

the CFD analysis. The design process was focused on generating the high lift force and low drag force as the lift to drag ratio

was increased. In this paper, various dimple patterns were numerically designed to investigate the flow characteristics.

Hexagon-and circle-shaped dimples, dimple distance and position were changed as the artificial conditions. The numerical

analyses were conducted by using the commercial code, ANSYS CFX. Numerical results dependent on the turbulence intensity

and lift to drag ratio distribution were graphically depicted for various dimple patterns.
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Fig. 1 Picture of dmple pattern on blade surface
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Fig. 4 Airfoil view of a cranked wing
Table 1 Design specifications of the cranked wings
Name Thickness| Camber |Lift Coeff.| Lift-to— Stall
am ©6) | (6 | (CL) |Drag(L/D)|Angle(deg)
Bocing 7375 19 | 1240 3.2 40
Root
Boeing 737
Midspan 125 15 1.183 40.2 70
[Boeing 737
Outhoard 10.8 1.6 0.955 355 6.5
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Fig. 5 Turbulence kinetic energy distribution on the
modeled wing
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Table 2 Grid systems of the modeled wing

Case A Case B Case C

nodes 3,101 50,625 24,227

elements 14,271 198,790 101,735
layers 5 5 5
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Fig. 8 Lift-to—drag ratio of wing with various wind speeds
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Table 3 Pressure values on the surface of wings

Speed (km/h) | Case A (Pa) | Case B(Pa) | Case C(Pa)
100 -91.6069 -95.2074 -94.3074
200 -367.939 -380.914 -3771522
300 -829.72 -857.181 -849.802
400 -1476.64 -1524.05 -1511.13
500 -2308.78 -2381.31 -2361.59
600 -3324.86 -3429.42 -3401.09
700 -4526.51 -4667.77 -4629.64
800 -5913.19 -6096.66 -6047.24
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Fig. 9 Pressure distributions on the modeled wing surface
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Fig. 11 Turbulence kinetic energy distribution on the
modeled wing surface
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